
HPAC -
for

–
(COAMPS-OS)

���������	�
������
�������������
���
�����
 �!"����#�$
 %��&('*)�+�,	-�.

���
�����
 0/21�/2��&�3��%���
$4'*-()�-�.
/65���3���&7�
8:9�-�+



���������	��
���������������
����������������������������������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

4!#"�!%$�&('�)�*�+�,.-�+�/0,.12"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "
..........................................................................…4!#" 3�)�*�'�45&(6

-
*�6�*�+�,.-�+�/0,.12"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"

4!#" 7�$�&('�)
- 8 ,.9�6:/0; 8 ,.-�<('�)�,5*�+�,.-�+�/0,.12"�"�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "

5

=�>�?���������>A@(��B�����?��C������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �
53D"�!%6(E�6 8 ,.4F'�;�9C6(*�< 8 1G'�-�,5-�,.H�I�/0-�,.45,.; 8 6J" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "#"
53D"�!#"�!�)�KMLONQP�R#S#T0U�6DVOW�XYU[Z2&(U\T]Z�P�W^W^P K_LOW["�"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"
63D"�!#" 3`45U[Z`KMT]V�-�U\a#SMP T0U[Z�U[LOXYW["�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "
63D" 3�,.b 8 ,.-�;�'�cd-�,.H�I�/0-�,.45,.; 8 6J" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "
73D" 3D"�!�-�U\a#SMP T0U\e�6(U\XfXYP�LOR#W�P�L�)�*`'�45&(6

-
*�6J"�"�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "

73D" 3D" 3`'�g\g\U[W�W^P�L#R 8.h U�$�&D'�)
- 8 ,.9�6:/0LOXYU\T0NYi\g\U�"�"�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"#"

83D" 3D" 7`'�jOi[Pfk�i[l#k�U�-�U\RMP K_LOW�"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "
9

m���@(����>A��n�?�n�opB��
-

��?���@�������?���qpB���?���������� � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���#�#r
7D"�!#"�! 8.h U�$�&('�)�9�i\XYi�-�U\XfT0P�U[jOi[k#6(g\T0U\U[L("�"�"�"�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "M!ts
7D"�!#" 3`&(TQKMg\U\e#S#T0U�*�jOU\T0j#P�U\u:"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "M!

27D"�!#" 7`6(U\k�U\g\XQP�LOR�'�L�'�T0U\i�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "M!
27D"�!#" v`wpK#KMZ�P�L#R�/0L("�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "

...........................127D"�!#" x`-�U\W�U\X('�NYXYU\TpwpK#KMZ�P�LOR�/0L("�"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "M!
27D"�!#" y`6(U\k�U\g\XQP�LOR�' 8 P�Z�U�-�i[LOR#U�"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "

127D"�!#" z`6(U\k�U\g\XQP�LOR�i\L`*�S#XY{#S#X 8 V[{#UM"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "#"
137D"�!#" |`6(U\k�U\g\XQP�LOR�6(XYitXYP KMLOW�"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "
157D"�!#" } 8.h U�6(S#Z�Z�i\T]V`~�KM�OU[W�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "
177D"�!#"�!ts`6(S#l#Z�P XYXQP�LOR�E�KMS#TD-�U\a#S#U\W�XJ" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "M!
87D"�!#"�!#!�,.�OXYT0i\gtXYP�LOR�'�LOe�I�W^P�L#R 8.h U�;�U\uC45U\X(<(P�k�U�"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "\3
1

�����������%��?�@(n�����������>A��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �M=#=
� ��?�qp�����^��������@���qd��?�����@(����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���0��=

3

����?�qp?���?����`?�@(������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� � ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��=
3

FIGURES<(P�R#S#T0U�!#"\)�*�'�45&(6
-
*�6�$�&('�)�/0LOXYU\T]NYi\g\U�u�U[l`{#i\R#U_"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"��

6<(P�R#S#T0U�3D"\)�*�'�45&(6
-
*�6�$�KMZ`U\{#i\R#UM"�"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "���|

<(P�R#S#T0U�7D"\6(U\k U\g\XQP�LOR�i�X h SMZ�l#LOi[PfkMPfZ�i\RMUM"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "
...................................................10<(P�R#S#T0U�vD"\$�&('�) 8 ,.9�6:/0LOXYU\T0NYi\g\U�i\{#{Mk�U\X�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"�!

1<(P�R#S#T0U�xD" 8.h U%XYP�Z�U�W�U[k�U\g\XQP KML`XYK#KMkQ"�"�"�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "
.....................................13<(P�R#S#T0U�yD"\6(U\k U\g\XQP�LOR�i�lOU\RMP�L#LMP�L#R�i[LOe�U[LOe�XYP�Z�UM"M"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"�!

3<(P�R#S#T0U�zD"\-�i\e#P K�g\KMLOXYTQKMk W�NYKMTpW�U[k U\g\XQP�LOR�KMSOXY{#SOX_XYV[{#UM"�"#"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"
............14<(P�R#S#T0U�|D" 8.h U��t6(g\i\XfXYU\T0U\e#�%KM{OXYP KML("�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"�!

4<(P�R#S#T0U�}D"\6(U\k U\g\X(45,.9�*�)���T0P e�XYK�W�{#U\g[P�N0V�KMS#XY{#SOX_T0UtW�KMk S#XQP KML("M"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "
…14<(P�R#S#T0U�!tsD" 8.h U�6(U\k U\g\X(6(XYitXYP KML`eMP i[k KMR�lOKM�("M"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"�!

5<(P�R#S#T0U�!#!#"\6(U\k U\g\XQP�LOR�KMLOU�KMTDZ`KMT0U�W�XYitXYP KMLOW["M"�"�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"�!
6



<(P�R#S#T0U�!t3D"\9�UtXYi\P�k�U\e�W�XYi\XYP KML�P�L#NYKMT]Z�i\XQP KML("M"�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"�!
6<(P�R#S#T0U�!t7D" 8.h U�'�e#e�;�U\uC6_XYitXYP KML`eMP�i[k KMR�lOKM�("M"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "M!
7<(P�R#S#T0U�!tvD"\)�*�'�45&(6�LOU[W�X(P�L#NYKMT]Z`i\XQP KML("�"�"�"�" "�" "�" "�" "�" "�" "�"

.............................................................18<(P�R#S#T0U�!txD"\-�U\a#S#U\W�X(W�S#Z�Z�i\T]V�i[LOe�g\KMKMT0e#P�LOi\XYU\WJKMNDZ�KMS#W�U�{OKMP�LOXYU\Tp{OKMW^P XYP KML("M"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"�!
8<(P�R#S#T0U�!tyD"\)JKML#NQP�T]Z�i\XYP KML`K_N(S#W�U\Tpe#i\XYi%T0U\a#S#U\W�X]"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"

..................19<(P�R#S#T0U�!tzD"\9�itXYi�T0UtXfT0P U[j#i[k#W�XYi\XYS#WJlOKM�("M" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"
20<(P�R#S#T0U�!t|D"\&_TQKMZ`{#X(XfK�W�i\jOU�X h U�e#i\XYi�NQP�k�UM"�"�"�"�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "

.......20<(P�R#S#T0U�!t}D"\)JKML#NQP�T]Z�i\XYP KML`K_N(e#i\XYi�eOKMu�L#k KMi\eD"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�"
21<(P�R#S#T0U�3#sD" 8.h U�1GP�L

�
P�{�S#XQP�k�P XQV("�"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" " "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "���3

1
Figu

T0U�3D!#" 8.h U�R#S#L
�
P {�S#XQP�k�P XQV("�"�"�"�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" 3

2

TABLES
8 i\l#k�U�3

-
!%-�U\g\KMZ�Z�U[LOe#U\e�Z�P�L#PfZ�SMZ )�*`'�45&(6�e#i\Xfi�W�U\X�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "�" "\z



1.1 HPAC

$�i
�
i\T0e�&(T0U\e#P�g\XYP KML`i[LOe�'�W�W^U\W^W^Z�U[LOX()�i\{#i\l#Pfk�P XQV��0$�&('�)��.P�WJi�NYKMT0u�i\T0e�e#U\{#k K_V[i[l#k�U��

g\KMS#LOXYU\T0{#TQKMk�P�NQU\T0i\XQP KML`i\LOe�g\KMS#LOXYU\T0NYKMT0g\U�XfK#KMkMNYKMTpu�U\i\{#KMLOWJKMNDZ`i[W�WJe#U\W�XYT0S#g\XYP KML��01�4 9��t" 8.h U
$�&('�)�W�K_NYXYu�i\T0U�i\W�W^P�W�XYWJu�i\TpNQP�R h XYU\T0WJP�L`u�U\i\{#KMLOU[U\T]P�LOR�XYi\T0R#UtXYWJgtKMLOXYi\P�L#P�L#R h i

�
i\T0e#KMS#W

nuc
k�U\i\T��Ml#P K_k KMRMP�g\i[k��Mi\LOe�g h U[Z�P�g\i[k	�0;�~�)��.Z`i\XYU\T]P i[k�W["[$�&('�)�i[k�W�K�W�S#{#{#K#TQXYWJU\Z�U\T0R#U\L#g[V

T0U\W�{#KMLOW�U\WJXYK�;�~�)�i\g\g[P e#U[LOXYWJKMT(XYU\T0TQK#T0P�W�X(P�LOg[P�e#U[LOXYW["t$�&('�)�{#T0U\eMP�g\XYW.X h U�Z`KMjOU[Z�U[LOX(KMN(;�~�)
Z�i\XYU\T]P i[k�WJX h T0KMS#R h X h U�itXYZ`KMW�{ h U\T0U�i\LOe�U[W�XYP�Z�i\XYU\WJX h U�U[NQNYU[g\XYW.X h U\W�U�Z�i\XYU\T0P i[k�W h i[jOU�KML`X h U
{#U\KM{#k U�u h K�i\T0U�P�L`X h U�i[NQNYU[g\XYU\e�i\T0U\i\W["\$�&('�)�{#T0U\e#P�g[XYP KMLOWJT0U\a#SMP T0U�U[L#j#P T0KML#Z�U[LOXYi[kMP�L#{#S#XYWJNYKMT
i�u`P e#U�T0i\LOR#U�K_N(W�g\i[k�U\WJK_NDZ`KMXYP KML(" 8.h U\W�U�P�LO{#S#XYWJg\i[L`lOU�{#T0KMj#P e#U\e�l#V�X h U�;�i[jOi[kM-�U[W�U\i\T0g hcpi[lOKMT0itXfKMT0V��0;�-�c
�p)�KMS#{Mk U\e�*�g\U\i[L��Y'�XQZ`KMW�{ h U\T0U�4 U\W�KMW�g\i[k�U�&(T0U\eMP g\XQP KML`6DV[W�XYU[Z
�0)�*�'�45&(6�pZ`KMe#U[kMP�L�)�KMS#{#k�U\e�*�g\U\i[L`'�XQZ`KMW�{ h U\T0U�45U\W�KMW�g\i[k�U�&(T0U\eMP g\XQP KML`6DVOW�XYU[Z

–
*�L

6(g\U\LOU��0)�*`'�45&(6
-OS).<_KMTpZ`KMT0U�P�L#NYKMT]Z`i\XQP KML`KML`$�&('�)��MT0U\NYU\TpXfK�X h U�$�&('�)�I�W�U\T�� WJ��SMP�e#U�k�P�W�XYU\e�P�L

-�U[NYU\T0U[LOg[U\WJW�U\g\XQP KML`KMN(X h P�WJe#KMg\SMZ`U[LOX�" 8 K`KMlOXYi\P�L`X h U�$�&('�)�W�K_NYXYu�i\T0U��MgtKMLOXYi\gtX��
$�U\i\e#a#S#i\T0XYU\T0WJ9�U\NYU[L#W�U�6({#U\g[P�i[kM1�U\i\{#KML#W�'�R#U[LOg[V
'�XYXYL�[1�,.c��[1�U\i\{#KML#WJ,JNQNYU[g\XYW
y#|#sD! 8 U\k U\R#T0i\{ h -�KMi\e
'�k�U[�Oi[LOe#T]P�i��M+�'�3#3#7D!ts

-3398U[Z`i[Pfk�� h {Mi\g�� h aD" 9�6(1G'�" Z�Pfk
KMTDNYi[�`XfK
���0z#s#7��p7#3#x

-
s#7#}#|�e#W�L�[3#3D!

-0398

-

COAMPS-
*�6�P WJi�NYSMkfkfV`NQSMLOg\XQP KMLOi[k#i\S#XYKMZ`i\XYU\e��M{OKMTQXfi\l#k�U�i\XQZ`KMW�{ h U\T]P�g

nowcast/forecast/da
XYi�i\W�W^P�Z�Pfk�i\XQP KML`W^VOW�XYU[Z�"

COAMPS-
*�6�i\k�k KMu`WJX h U�NYKMT0u�i\T0e�e#U\{#k K_VOU\e

S#W�U\TpXfK�Z`i��#U�S#W^U�KMN(X h U�R#TQKMu�P�LOR�jOK_k SMZ�U�KMN({#U\T]P�W h i[l#k�U�i\XQZ`KMW�{ h U\T]P�g�e#i\XYi�i\jOi[P�k�i[l#k�U�KML
-W�g\U[LOUM"\)�*`'�45&(6

-
*�6�S#XYP�k�P

�
U\WJU[P X h U\T.k i\T0R#U

-
W�g\i[k�U�Z`K_e#U[k#KMTpZ`U\W�KMW�g\i[k�U�Z`KMe#U[k#R#T]P�e#e#U\e�e#i\XYi

N0P�U[k�e#WJi\WJi�NQP�T0W�X(R#S#U\W�W[" 8.h KMW�U�e#itXYi�NQP�U[k�e#WJg\i[L`l#U�i\S#R#Z�U[LOXYU\e�u`P X h k KMg\i[k#KMlOW�U\T]jOi\XQP KMLOW��
W�i\XYU[k�k�P XYU�e#i\XYi��MUtXYgM"t{#TQKMj#P e#U\e�l#V�i�g\U[LOXYT0i[k#KMTDT0U\R#P KMLOi[k_g\U\LOXYU\Tt"\)�*�'�45&(6

-
*�6�Z`i[P�LOXYi[P�L#WJi[L

KMT0R#i\L#P g�e#i\XYi�i\W�W^P�Z�Pfk�i\XQP KML`g\i\{#i[l#PfkfP XQV�g\KML#W^P�W�XQP�LOR�KMN(i\S#XfKMZ`i\XYU\e�a#S#i[k�P XQV�g\KMLOXYT0KMk��0H�)��
W�KMNYXYu�i\T0U��Mi�Z`SMk XQP�j#i\T]P i\XYU�KM{OXYP�Z`SMZAP�LOXYU\T0{#KMk�i\XYP KML��04 +�*�/��pitXYZ`KMW�{ h U\T]P g�i[LOi[kfVOW^P�W��MX h U
)�*`'�45&(6�*�g\U\i[L`9�i\XYi�'�W�W^PfZ�Pfk�i\XQP KML`6DV[W�XYU[Z��0)�*�9`'����Mi\LOe�X h U�)�*`'�45&(6�Z`KMe#U[kQ" 8.h U\W�U
g\KMZ`{#KMLOU[LOXYWJi\T0U�g\KMLOXfTQKMk�k�U\e�X h T0KMS#R h X h U�)�*�'�45&(6

-
*�6�R#T0i\{ h P g\i[kMS#W^U\T.P�LOXYU\T0NYi\g\U��0��I�/����

u h P�g h i[kfk KMu�WJX h U�S#W�U\TpXfK�W�U[k U\g\X(i\LOe�j#P�W^S#i[kfP
�
U�g\S#W�XYK#Z�P

�
U\e�KMS#XY{#SOX]" 8.h U�KMSOXY{#SOX_e#itXYi�NQP U[k�e

{#T0KMe#S#gtXYWJNYT0KMZ2)�*`'�45&(6�i\T0U�W�XfKMT0U\e�P�L`X h U 8 i\gtXYP g[i[kM,.L#j#P T0KML#Z�U[LOXYi[k#9�i\XYi�6(U\T0jOU\T
� 8 ,.9�6�
i\LOe�i\T0U�e#U\W^P�RMLOU\e�XfK�W�S#{#{OKMTQXMKM{#U\T0itXYP KMLOi[kMi\{#{MkfP�g\i\XQP KML#WJW�S#g h i\WJ$�&('�)`"



<_KMTpZ`KMT0U�P�L#NYKMT]Z`i\XQP KML`KML`)�*`'�45&(6
-
*�6�MT0U\NYU\TpXfK�X h U�)�*�'�45&(6

-
*�6�I�W�U\Tp45i\LOS#i[k

lis
XYU\e�P�L`6(U\g\XYP KML`y�KMN(X h P�WJe#KMg\S#Z`U[LOX�" 8 K`KMlOXYi\P�L`X h U�)�*`'�45&(6

-
*�6�W�KMNYXYu�i\T0U�i\LOe�i�k�P�W�X_KMN

h i\T0e#u�i\T0U�T0U\a#SMP T0U[Z�U[LOXYW��Mg\KML[XYi\g\X_45Tt" � K h L`)�KMK	�`itX��
;�i\jOi[kM-�U[W�U\i\T0g h cpi[lOKMT0i\XfKMT0V
z���T0i\g\U�$�KM{#{#U\Tp'�jOU[LOS#U��M6(XfKM{`3
45KMLOXYU\T0U\V �M)%'�}#7#}#v#7
U[Z`i[Pfk��

cook@nrlmry.navy.mil

1.2 -

8.h U�$�&('�)
- 8 ,.9�6:/0LOXYU\T0NYi\g\U�P�WJi�S#W�U\T

-
NYT]P�U[LOeMk�V��Mu�U[l

-
lOi\W�U\e���I�/pXfK�W�S#{#{#k�V h P R hT0U\W�KMk S#XQP KML`)�*`'�45&(6�e#i\XYi%XfK�$�&('�)`"\)�*�'�45&(6

-
*�6�R#U\LOU\T0i\XYU\WJX h U�)�*�'�45&(6�e#i\XYi�i\LOe

W�XfKMT0U\W.X h U�e#i\XYi%P�L`X h U 8 ,.9�6�e#itXYi\lOi\W�UM" 8.h U
f
KMT0U\g\i\W�X_XYP�Z�U

s
i[LOe�R#U\KMR#T0i\{ h P�g�i\T0U\i\WJKMNDP�LOXYU\T0U\W�X

e#U\XYU\T0Z�P�L#U�X h U�)�*�'�45&(6�e#i\XYi�i\jOi[P�k�i[l#k�U�XYK�$�&('�)�X h T0KMS#R h X h U�$�&('�)
– 8 ,.9�6:/0LOXYU\T0NYi\g\UM"

'�WJW�KMKML`i\WJ)�*�'�45&(6�e#i\XYi�P WJW�XYKMT0U\e�P L`X h U 8 ,.9�6�eOi\XYi\lOi\W�U��_P X(lOU\g\K_Z`U\WJi[jOi[Pfk�i[l#k�U�NYKMT
U\�OXYU\T0LOi[kMi\{#{Mk�P�g[i\XQP KMLOWJW�S#g h i\WJ$�&D'�)`" 8.h U�$�&('�)

- 8 ,.9�6:��I�/pi\k�k KMu�WJX h U�S#W�U\TpXfK�W�U\k U[g\X(i\L
i\T0U\i�KMNDP�LOXYU\T0U\W�X �Mi�NYKMT0U\g\i\W�X

period
�Mi\LOe�i�e#i\XYi�KMSOXY{#SOXMXYV[{MU�i\LOe�T0U\XYT0P U[jOU�i�W�SMlOW^U\X_KMN

)�*`'�45&(6�e#i\XYi%X h i\X_P�WJg\KMZ`{#i\XQP�l#k�U�u`P X h $�&('�)`"\'�S#L#P�a#S#U�NYU[i\XYS#T0U%KMN(X h U�$�&('�)
- 8 ,.9�6

/0LOXYU\T0NYi\g[U�P WJX h U�i[l#P�kfP XQV`XYK`KM{#U\T0itXYU%KML`i\L#V�g\K_Z`{#S#XYU\TD{Mk i\XQNYKMT0Z��]P�LOg[k�S#eMP�L#R�lOKMX h 1GP�LOe#KMu�WJi\LOe
I�;�/0bCU\L#j#P T0KML#Z�U[LOXYW��pg\i\{#i\l#k�U�K_N(T0S#L#L#P�L#R�i�u�U\l`lOT0KMu�W�U\Tpu`P X h X h U � i\j#i�&Dk S#RMP�L("
-�U\a#SMP T0U[Z�U[LOXYWJi\LOe�g\i\{#i[l#PfkfP XQP�U\WJK_N(X h U�$�&('�)

- 8 ,.9�6�/0LOXYU\T0NYi\g\U�i\T0U�e#U\XYi\P�k�U\e�P�L`X h U�W�U\g\XQP KML#W
X h i\X_NYK_k�k KMu:"

8 K�P�LOW�XYi[k�kMX h U�NYK_k�k KMu`P�L#R�W�KMNYXYu�i\T0U��MV[KMS�u`P�kfkMLOU\U\e�W^V#W�XYU\Z2i\eMZ�P�LMP�W�XYT0i\XYP KML`{#T]P�j#Pfk�U\R#U\W
.

8.h U�$�&('�)
- 8 ,.9�6:/0LOXYU\T0NYi\g\U�u`Pfkfk#T0SML`KML`i\L#V`g\KMZ`{MS#XYU\TD{#k i\XQNYKMT0Z�"[1 h U\X h U\T.V[KMS

g h KMKMW�U�i�&() K#TpI�;�/0b�Z`i[g h P�L#U�XfK�i\g\g\U\W�WJX h U�$�&('�)
- 8 ,.9�6:/0LOXYU\T0NYi\g\U��_P X(Z`SMW�X(lOU�g\i\{#i\l#k�U

KMN(T0S#L#L#P�L#R�i�u�U\l�lOT0KMu�W�U\Tt"\*�N(X h U�i\jOi[Pfk�i[l#k�U�u�U[l`lOT]KMu�W�U\T0W��MP X(P WJT0U\g\K_Z�Z�U[LOe#U\e�X h i\X(V[KMS�S#W�U
U[P X h U\T ���������	���
�p?���������	���%�#��r �0KMTDR#T0U\itXYU\T �DKMT ���
�����
������#��r#m �QKMTDR#T0U\itXYU\T��^"\'�WJu�U[k�k ��� �����
��������������?��������	�������
���! � ��?�"p�#��m#��r i\LOe#� ������o!����$

-
�����O��m#��r Z`SMW�X(lOU�k KMi\e#U\e`KML`X h U

W^VOW�XYU[Z�" � -�,5u`P�k�kMi[kfk KMu2V[KMS#TplOT0KMu�W�U\TDXfK�T0S#L`X h U�$�&_'�)
- 8 ,.9�6:/0LOXYU\T0NYi\g\U � i[jOi�i\{#{Mk�U\X�" 8.h U

� i[jOi�&Dk S#R
-
P�L`W^U\T0j#U\WJi\WJi�W�S#{#{Mk�U[Z�U[LOX_X h i\X(u�P�kfk#i[kfk KMu2V[KMS#TplOT0KMu�W�U\TDXfK�W�S#{#{OKMTQXMX h U�k�i\XYU\W�X

jOU\T0W^P K_L`KMN � i[j#i��Mi\WJu�U[k�kMi\WJ{#T0KMj#P eMP�L#R�i\e#eMP XQP KMLOi[kMW�U[g[S#T]P XYV`NQU\i\XYS#T0U\W[" 8.h U�Z`KMW�X(S#{
-to-

e#itXYU
� -�, � � i\jOi�&Dk S#R

-
P�L��Mi[LOe�g\KMT0T0U\W�{#KMLOeMP�LOR�e#KMg\S#Z`U[LOXYi\XYP�KML`g\i\L`l#U�KMlOXYi\P�LOU\e�NYT0K_Z2X h U�NYKMk�k KMu`P�L#R

u�U\l`W^P XYU
: http://java.sun.com.



q!��$����
���#�M� � � ������������B���op@
-
��@:n�opB��C�������
�������
�����������$��\�#������� � ��� � ��? ����	

� ������o!����$
-
�����	�
�������
�
�
� ���	� � ��$ � ����$ � ����	�����	��
��
#�����������	�����
������#����� � � �	��$ � � � ����	

frame.

������������������������ "!$#�%'&"(�!�) *+!� "),�"&-&"���
ns

8.h U�$�&('�)
- 8 ,.9�6:/0LOXYU\T0NYi\g\U�{#T0KMj#P e#U[WJX h U�g\i\{#i[l#P�kfP XQV�XYK�eOKMu�L#k KMi\e�)�*�'�45&(6�e#i\XYi

KMjOU\TDX h U�P�LOXYU\T0LOU\X_XfK`X h U h i\T0e�e#T]P�jOU�KML�V[KMS#Tp&() K#TpI�;�/0bCZ`i[g h P�L#UM" 8.h U � i[jOi�&Dk S#RMP�L



T0U\a#SMP T0U\WJS#W�U\T0WJXYK�U\�O{Mk�P�g[P XQkfV�R#T0i[LOX({#U\T0Z�P�W^W^P K_L`XfK�eOK#u�L#k KMi\e�NQPfk�U[WJKMLOXfK�X h U�k KMg\i[k#W^VOW�XYU[Z�" 8.h U
{#U\T]Z�P�W^W^P KML�P�WJR#T0i[LOXYU\e�l#V�W^P�RML#P�L#R�X h U�i\{#{Mk U\X(i\NYXYU\TpX h U�i\{#{Mk U\X(P�WJKM{#U\LOU\eD" 8.h U�$�&('�)

–
8 ,.9�6:/0LOXYU\T0NYi\g\U � i[jOi�i\{#{Mk�U\X h i\W�lOU\U[L`eMP RMP XYi[kfkfV`W^P�RML#U\e�X h TQKMS#R h +�U\T]P W^P�RML��M/0LOgM"\6(U\U�W�U\g\XYP KML
3D" 3D" 7`NYKMTpZ`KMT0U�P�L#NYKMT]Z�i\XQP KML`i\lOKMS#X(W�P RML#P�L#R�X h U�i\{#{Mk U[X

.

������� � � �"&�� #�������!
Requirements

9`P W���W�{Mi\g\U�T0U\a#SMP T0U[Z�U[LOXYW�Z`i[V�T0i[LORMU�lOU\XYu�U\U[L`i�NQU\u245U\R#i\l#V[XYU[WJXfK�KMjOU\T%!%��P R#i[l#V[XYUM"
8.h U�U\�#i\g\X(W�{#i\g\U�T0U\a#S#P T0U[Z�U[LOXYWJe#U\{#U[LOe�S#{#KML�X h U

spatial
T0U[W�K_k S#XYP KML`i[LOe�XYP�Z�U�P�LOXYU\T0j#i[k#K_N(X h U

e#i\XYi%T0U\a#S#U\W�X�"

��� � ���
	 !������� "!� #�!�(�(�� ��� & ���,������� * #
-OS

/0X_P W�PfZ�{#KMTQXYi\LOX_XfK�gtKML#NQP�T]Z2u`P X h V[KMS#Tpk KMg\i[k#)�*`'�45&D6
-
*�6�i\e#Z�P�LMP�W�XYT0i\XfK#TDX h i\X

i\{#{#T0KM{OT0P�i\XYU�)�*�'�45&(6�{#i\T0i[Z`U\XYU\T0WJi\T0U�W�U\X_XfK�W�itXYP�W^NQV`X h U�T0U\a#SMP T0U[Z�U[LOXYWJKMN(X h U�$�&('�)
-8 ,.9�6

/0LOXYU\T0NYi\g[UM" 8.h U�T0U\a#SMP T0U[Z`U[LOXYWJi\T0U�W h KMu�L�P�L 8 i[l#k�U�3
-1.

���"������=
-
����?���������?�����?���������������� ����B���op@���B���BC@(?��

���������
1������ �! ����"#�%$&�%��'���()��*+�%,-�)(%.

Parameter
>������0/]��?���@�o!���	�����
�����%���

6(S#T0NYi\g[U 8 KM{OKMROT0i\{ h V
8

���������
2������! *+�1"��%$&�%�2'���(%��*+�%,3�%(%.

Parameter
>������0/]��?���@�o!���	�����
�����%���

Pressure 1&(K#XYU\LOXYP i[k 8 U[Z�{#U\T0i\XYS#T0U
13

U-
)�KMZ`{#KMLOU[LOX(KMN(1GP�L#e

33
V-

)�KMZ`{#KMLOU[LOX(KMN(1GP�L#e
34+�U\T0XYP g\i[kM+�U[k KMg[P XQV
40$�SMZ�P�eMP XQV`4 P��#P�L#R�-�i\XQP K
53

������� 6(U\XMX h U�NYT0U\a#S#U[LOg[V�K_N(6DP RMZ�i�KMS#XY{#SOXYW.XfK�7 h KMS#TQW["
@���$��������
���
��� 6(U\X_X h U�LOSMZ�lOU\TpKMN(6DP RMZ�i�k�U[jOU[k�WJXYK�7OsD"

*
/09�T0U\NYU\T]WJXfK�lOK#X h X h U 8 ,.9�6�{#i\T0i\Z`U\XYU\Tp/09�i\LOe�X h U���-�/0~�{#i\T0i\Z�U\XYU\TD/09:"



��� � � � ������!�& &"����� ��� !�� * � �
-
��� � #��"��(�!� "������!

8.h U�$�&('�)
- 8 ,.9�6:/0LOXYU\T0NYi\g\U�W�K_NYXYu�i\T0U�P�W�Z`i[P�LOXYi[P�L#U[e`KML`X h U�u�U\l`W�U\T]jOU\Tpu h U\T0U

COAMPS-
*�6�P W�P�L#W�XYi[k�k�U\eD" 8 K�i\g\g\U\W�WJX h U�$�&('�)

- 8 ,.9�6:/0LOXYU\T0NYi\g\U��MKM{#U\L`i�u�U\l`lOT0KMu�W�U\T
i\LOe�XQV[{#U�P�L`X h U�u�U\l`i\e#e#T0U\W^W �0I�-�c
�p{#T0KMj#P e#U\e�l#V�V[K_S#Tp)�*�'�45&(6

-
*�6�i\eMZ�P�LMP�W�XYT0i\XfK#Tt" 8.h U

i\e#e#T0U\W�WJu`P�kfkMKM{#U\L`S#{�X h U�k KMg\i[k#)%*`'�45&(6
-
*�6 h K_Z`U[{#i\R#UM"\I�LOe#U\Tp'�{#{MkfP�g\i\XQP KMLOW��MW�U[k�U\g\X

$�&('�) �0<(P�R#S#T0U�3��t"

q!��$����
��=#�M� � ��n�opB��C��?���@��������
��� ���
� ��� ����� �"��� �
�����	����������� �
����������� � � �������	�����
���
�
�
����� ����� �����#� � ������B���op@

-
��@�n �����
���$��\�



��� � ������� � ����������! 	 !���������&

'�NYXYU\TpW�U[k�U\g\XQP�LOR�$�&('�)GNYT0KMZ2X h U�'�{#{MkfP�g[i\XYP KML#WJXYi\l��Mi%LOU\uCW�g\T0U\U[L`u`P�kfk_k KMi\e�i\LOe
{#T0KMZ`{#X(V[KMS`XfK�W�U\k�U\g\X(i%T0U\R#P KML`K_NDP�LOXYU\T0U\W�X��0<(P R#S#T0U�7��t"\,.i\g h P�Z�i\RMU�T0U\{#T0U\W�U\LOXYWJi�)�*�'�45&(6
i\T0U\i�e#U[NQP�L#U\e�P�L`X h U�)�*`'�45&(6

-
*�6�{#TQK
	QU[g\X �0W��pg\S#TQT0U\LOXYk�V�T0SML#L#P�L#RD"\/0NDV[KMS#Tpi\T0U\i%KMNDP�LOXYU\T0U\W�X(P�W

LOKMX_i\jOi[Pfk�i[l#k�U��Mg\KMLOXYi\gtX(V[KMS#Tp)�*�'�45&(6
-
*�6�i\e#Z�P�LMP�W�XQT0i\XfK#TDXfK�W�U\XYS#{`i�LOU\uC)�*�'�45&(6�NYKMT0U\g\i\W�X

area.
)�k�P�g���KML`X h U�e#U\W^P T0U\e�i\T0U\i�XfK�T0S#L`X h U�$�&('�)

– 8 ,.9�6:/0LOXYU\T0NYi\g\UM"\'�eMP�i[k KMR�u`P�kfkMi\{#{#U\i\T
{#T0KMZ`{#XYP�LOR�P�NpV[KMS�u�i[LOX_XfK�P�L#W�XYi[k�k#i[LOe�T0S#L`X h U�W^P�RMLOU\e � i\jOi�i\{#{Mk�U\X�"\6(U\k U\g\X�� ��T0i\LOX_X h P�WJW�U\W^W^P K_L�
XfK�U\W�XYi\l#k�P�W h {#U\T]Z�P�W^W^P K_L#WJXYU\Z`{#KMT0i\T]P�k�V�NYKMT.V[KMS#Tpg\S#TQT0UtLOX(W�U\W�W^P K_L("\6(U[k U\g\X�� ��T0i\LOX(i[k u�i[VOW��#XfK
U\W�XYi\l#k�P�W h {MU\T]Z�P�W^W^P K_LOW� {MU\T]Z`i[L#U[LOXYk�V�MNYKMT.V[KMS#TpZ`i[g h P�L#UM"\/0NDV[KMS�e#K�LOK#X_W�U[k U\g\X(KMLOU%KMN(X h U
i\lOKMjOU��MX h U�$�&('�)

–8 ,.9�6�i\{#{#k�U\X(u�P�kfkMLOKMX(lOU�i\l#k�U�XfK�eOKMu�L#k KMi\e�i\LOe�W�i[j#U�X h U�)�*�'�45&(6
e#i\XYi�NQP�k�U�XYK�V[KMS#Tpk KMg\i[k h i\T0e�e#T]P�jOUM"



q!��$����
��m#�MB � ���
� �������
�
������$�n�opB������	��� � � ������B���op@
-
��@:n �����
���$��

�

� � ��� ������	��"���������
�����
���t�M����� � � ����� �-���	����� �������
�������
�����
�-���	��� � � � �����������"����������B���op@����	�
��� � �
�
������� ����$#�����#� � ��� ����������������$��\�M� � � �	��$ � �-� �	����� �
������������� ����������� �����
�	������� �"��� � �
�������
��� ���
� ����	�� �������
� �	������� �	�����
�������

-
��������� ��� !�� * � � � � (�� 	 !�(� "��! � ��� # �� "!�!��



'�NYXYU\Tpi\g\g\U\{#XQP�LOR�X h U � i\jOi�{Mk�S#R
-
P�L � WJ{#T0KMZ`{#X(XfK�P�L#W�XYi[k�kMi\LOe�T0S#L`X h U�W^P RMLOU\e�i\{#{Mk�U\X �#X h U

$�&('�)
- 8 ,.9�6:/0LOXYU\T0NYi\g\U � i[jOi�i\{#{Mk�U\X(u`P�k�k_k KMi\e�i[LOe�T0S#L`u`P X h P�L�V[KMS#T.lOT0KMu�W�U\T
�0<_P R#S#T0U�v��t"

8.h U�$�&('�)�e#i\XYi%T0U\XfT0P U[jOi[kMW^g\T0U\U[L`g\KMLOW^P�W�XYWJKMN(i\L`U\eMP XQi\l#k�U�Z�i\{�P�Z�i\R#U � i�W�U[k�U\g\XYi[l#k�U�XYP�Z�U
W�g\i[k�U � i\L`KMS#XY{#SOX_W�U[k U\g\XQP KML`T0U\RMP KML � wpKMKMZ��MI�L

�
KMKMZ��M-�U\W�U\X �Mi\LOe�$�U[k {�lOS#XYXfKMLOW�P�L`X h U�S#{#{#U\T

T]P R h X � W�SMZ�Z�i\T]V`P�LMNYKMT]Z�i\XYP KML�lOKM�OU[W � i[LOe�i�6(S#l#Z�P X(l#S#XfXfKML`itX_X h U�lOK#XfXfKMZ�"�<(P R#S#T0U�v�W h KMu�WJi
Z�i\{�KMN(X h U�KMSOXYU\TDLOU\W�X(KMN(i�)�*�'�45&(6�T0U\RMP KML`u`P X h Xfu�K�P L#L#U\T.Z`U\W h U\WJW h KMu�L`i\WJT0U\e�i\LOe
VOU[kfk KMu2lOKM�OU\W["\'�S#W�U\TpW�U[k�U\g\XYU\e�i\T0U\i�P WJe#U[NQP�L#U[e�l#V`g[kfP�g��MP�L#R�i[LOe�e#T0i\R#RMP�LOR�X h U�Z`KMS#W�U�i\g\T0KMW�W
X h U�P�Z�i[R#UM" 8.h U�i\T0U\i�P WJT0U\{#T0U\W�U[LOXYU\e�i\WJi�u h P XYU�e#i\W h U\e�lOKM���0LOKMX_W h KMu�L

).

q!��$����
���#�MB � ���
� �������
�
������$#�#� � ��� ����������������$��
�

� � �%n�opB��C��?���@��������
��� ���
� �������
�-�������
load.

8.h U�Z`i\{�P�L�<(P�R#S#T0U�v�P�k�k�SMW�XYT0itXYU\WJi�)�*�'�45&(6�Z`KMe#U[kMNYKMT0U\g\i\W�X(u`P X h X h T0U\U�R#T0P e#W["['
)�*`'�45&(6�Z`KMe#U[k#g\KMSMk e h i[jOU�KMLOU�XYK�NQP�j#U�R#T]P e#WJe#U\{#U[LOeMP�L#R�S#{#KML`X h U�NYKMT0U\g\i\W�X

configurationP�L�)�*`'�45&(6
-OS.



������� �$*� "� ��!���� "! � ��!� ����! �

$�&('�)�T0U\a#SMP T0U[WJi[L`i\T0U\i��#XYP�Z�U�T0i\LORMU��Mi\LOe�i\L`KMS#XY{#SOXMNYKMT]Z`i\X(XYV[{#UM"\'�NYXYU\TpW�U[k�U\g\XYP�LOR�X h U
T0U\a#SMP T0U\e�{#i\T0i[Z`U\XYU\T0W��M{#T0U\W�W.X h U�6(S#l#Z�P X(lOS#XYXfKML�XfK�eOK#u�L#k KMi\e�)�*`'�45&(6�e#i\XYiM"

3.1
���$#�! ��!���(������ � � �  "! �

8 K�W�U[k U\g\X(i\L`i\T0U\i��M{#k i\g[U�X h U�Z`KMS#W�U�{#KMP�LOXYU\Tpi\L#V[u h U\T]U�P�L`X h U�Z`i\{�P�Z�i\R#U�V[KMS�u`P�W h XfK
W�U[k�U\g\X�" 8.h P�WJu`P�kfk#eMU[NQP�L#U�X h U�S#{#{#U\T.k U[NYX(g\K#KMT0e#P�LOi\XYU\WJK#NDV[KMS#Tpi\T0U\iM"\)%k�P�g���i\L#V�lOS#XYXfKML�KML�V[KMS#T
Z`KMS#W^UM"\$�KMk eMP�LOR�X h U�lOS#XYXfKML`e#KMu�L��MeOT0i\R`X h U�g\S#T0W�KMT(XfK`X h U�KM{#{OKMW�P XYU��]k KMu�U\TpT0P R h X �pg\K#K#T0e#P�LOi\XYU\W
KMNDV[KMS#Tpe#U\W^P T0U\e�i\T0U\i��Mi\LOe�T0U[k U\i[W�U�X h U�lOS#XYXfKML(" 8.h U�l#KM�`u�P X h u h P XYU�e#i\W h U\e�kfP�L#U\WJT0U\{#T0U\W�U[LOXYW
V[KMS#Tpi\T0U\iM"�) h i\LORMU�V[KMS#Tpi\T0U\i�l#V�{Mk i[g[P�L#R�X h U�g\S#T0W�KMT(KMjOU\TDKMLOU�KMN(X h U�e#i\W h U\e�k�P�L#U\W�P�L�V[KMS#T
i\T0U\i�lOKM�(" 8.h U�g\S#T0W�KMTDu�P�kfkMg h i[LOR#U�W h i\{#U�NYT0K_Z2i�W^P�L#RMk�U�{#KMP�LOXYU\e�i\T0T0KMuGXfK�i�eOKMS#l#k U�{#K_P�LOXYU\e
i\T0TQKMu:" 8.h U�lOKM�`u`P�kfkMU[�O{#i[LOe�KMTpgtKMLOXfT0i\g\X_i\WJV[KMS�g[k�P�g ��i\LOe�e#T0i\R�V[KMS#T.Z`KMS#W�U�XfK�V[KMS#Tpe#U\W^P T0U\e
k KMg\i\XQP KML("�1 h U[L�V[KMS�i\T0U�eOKMLOU��MT0U\k U[i\W�U�X h U�Z`KMS#W�U�l#S#XfXfKML(" 8 K

m
KMjOU�V[KMS#Tpi\T0U\i

, clicki\L#VOu h U\T0U�P�L�V[KMS#TplOKM�(" 8.h U�g\S#T0W�KMTpu�P�kfk#g h i[LOR#U�P XYWJW h i\{#U�NYT0K_Z2i�W^P�L#RMk�U�{#KMP�LOXYU\e�i\T0TQKMu�XfK�i
4-

{#KMP�LOXYU\e�i\T0TQKMu�"\9�T0i\R`X h U�g\S#T0W�KMT(XfK�V[KMS#Tpe#U\W^P T0U\e�k KMg\i\XYP KML`i[LOe�T0U[k U\i[W�U�X h U�Z`KMS#W�U�lOS#XYXfKML("
/0NDV[KMS�u`P�W h XfK�T0U\Z`KMj#U�V[KMS#Tpi\T0U\i�lOKM���Mg\k�P�g���i[L#VOu h U[T0U%KML`X h U�Z`i\{�KMS#XYW�P e#U�K_NDV[KMS#Tpi\T0U\i
lOKM�(" 8.h U�lOKM�`u`Pfk�kMeMP�W�i\{#{MU\i

r.
;�K#XYU%X h i\XMX

he
LOKMTQX h U\i[W�X(i\LOe�W�KMSOX h u�U\W�X(k i\XQP XYS#e#U\WJi\LOe

k K_LORMP XYS#e#U\WJKMN(X h U�W�U[k�U\g\XYU\e�i\T0U\i�i\LOe�X h U�{#KMW�P XQP KML`KMN(X h U�Z`KMS#W�U�u`P X h P�L`X h U�P�Z�i\RMU�i\T0U
eMVOLOi[Z�P�g\i[kfkfV`S#{#e#i\XYU\e�i\LOe�eMP W�{Mk�i[VOU[e�P�L`X h U�W�SMZ�Z�i\T]V`lOKM��P�L`X h U�k KMu�U\TpT]P R h X(gtKMT0LOU\TDKMN(X h U
applet

����������� ����),����� �"�

6(U[k U\g\X(i\L`i\T0U\i�i\LOe�{#T0U\W�W
“Zoom”

"\'�L#U\u2Z`i\{�P�Z�i[RMU�u`P�k�kMi\{#{#U[i\Tt"%,.i\g h XYP�Z�U�V[KMS
{#T0U\W�WJX h U�wpK#KMZ lOS#XfXfKML��#X h U�Z`i\{�P�Z�i[R#U�u`P�kfk_P�L#g\T0U\i\W^U�XfK`X h U�W^P

�
U�i[LOe�W h i\{#U�K_N(X h U�lOKM��V[KMS

selected.
'�k X h KMS#R h P XDP WJ{#KMW�W^P�lMk�U�XfK

�
K#KMZ P�L�P�L#e#U[NQPfL#P XYU[kfV �MX h U�XYU\T0T0i\P�L`T0U\W�K_k S#XYP KML�P�W�k�PfZ�P XYU\e

to
v
-km.

��������� 	 !�&"!�( � ��(�!� �� ����),����� �"�

/0NDV[KMS h i[j#U
�
K#KMZ`U\e�P�L�W�U[jOU\T0i[k#XQP�Z�U[W��M{#T0U\W�WJ�tI`L

�
KMK#Z���XfK�T0UtXYSOT0L`XfK�i�{#T0U\j#P KMS#WJZ�i\{

image.
&(T0U\W�W

Reset
P�NDV[KMS�u`P�W h XYK�T0UtXYSOT0L`XfK`X h U�KMT0P RMP�LOi[kMZ�i[{�P�Z�i\R#UM"\/0NDV[KMS h i[jOU�KML#k�V

zoomed
P�L`KMLOg[U��MU[P X h U\TplOS#XYXfKML`u�P�kfk#T0U\XYS#T0L`XfK�X h U%KMT0P�RMP�LOi[kMPfZ�i\RMUM"

��������� #�! ��!���(������ � � ��) ! 	�� ����!



E�KMS�Z`S#W�X(W�U[k U\g\X(i�W�XYitTQX(i\LOe�U\LOe�XYP�Z�U�NYT0K_Z2X h U�XYP�Z�U�W�U[k�U\g\XQP KML`lOi\T
�0<(P�R#S#T0U�x��t" 8 P g
kZ�i\T��#WJKML`X h U�XYP�Z�U�W�g\i[k�U�T0U\{#T0U\W�U[LOX(i\jOi[P�k�i[l#k�U h KMS#T0WJNQT0KMZ2)�*`'�45&(6�NYKMT0U\g\i\W�X(NQP�U[k eMW�P�L

TEDS
" 8.h U h KMS#T0WJi\T0U%T0U\k i\XQP�jOU�XYK`X h U�lOi\W�U�XQP�Z�U�NYT0KMZ2u h P�g h X h U�NYKMT0U\g\i\W�X(u�i\WJZ�i\e#UM"

q!��$����
� � �M� � � � ����� ���
���
�
�������
bar.

6(U[k U\g\X(i�W�XYi\TQXYP LOR�XQP�Z�U�l#V`g[kfP�g��MP�L#R �0u`P X h i\L#V�Z`KMS#W�U�lOS#XYXfKML��DKML�X h U�k U[NYXDZ`KMW�X_XYP�Z�U
pointer.

$�KMk e�X h U�Z`KMS#W�U�lOS#XYXfKML`eOKMu�L`i\LOe�e#T0i\R�X h U�{OKMP�LOXYU\TDXfK�V[KMS#Tpe#U\W^P T0U\e�W�XYi\TQXYP�LOR�XYP�Z�UM"
6(U[k U\g\X(i\L`U[LOeMP�LOR�XQP�Z�U�l#V`g[kfP�g��MP�L#R �0u`P X h i\L#V�Z`KMS#W�U�lOS#XfXfKML��DKML`X h U�T0P R h X(Z`KMW�X_XYP�Z�U�{#KMP�LOXYU\Tt"
Hold

X h U�Z`KMS#W�U�lOS#XYXfKML`eOKMu�L`i\LOe�e#T0i\R�X h U�{OKMP�LOXYU\TDXfK�V[KMS#Tpe#U\W^P T0U\e�U[LOeMP�L#R�XYP�Z�UM"\<(P�R#S#T0U�y
W h KMu�WJi[L`U\�#i[Z`{Mk�U�K_N(W�U[k�U\g\XQP�LOR�i

6-h KMS#TDXYP�Z�U�{#U\T]P KMe�lOU\RMP�L#L#P�L#R�i\X(s#s
00Z

KML�!tz
Februaryu`P X h i[L`U\LOeMP�L#R�XYP�Z�U�K_NJ!t3

00Z
KML�!tz

February.

q!��$����
���#�M@��
���
�
������$#�����
$�����������$ ����	 �
��	 �������\�
;�K#XYU	�\6_XYi\TQX_i\LOe�U\LOe�XQP�Z�U\WJi\T0U�eMVOLOi[Z�P�g\i[kfkfV`S#{#e#i\XYU\e�P�L`X h U�W�SMZ�Z�i\T]V`lOKM�(" 8.h U�Z`KMT0U h KMS#T0W
V[KMS�W�U[k�U\g\X �#X h U�k KMLOR#U\T.P X(u�P�kfkMXYi��#U�NYKMTpV[KMS#TpT0U\a#S#U\W�XMXfK�lOU�g\KMZ`{Mk�U\XYU\eD"

������� � #�! ��!���(������ � � � ��(&����( � % ��!

E�KMS�g\i\L`W�U[k U\g\X(NYT0K_Z2XYu�K�XYV[{#U\WJK_N(KMSOXY{#SOX
--

&(TQKMNQP�k�U�KMTD45,.9�*�)���T0P eD"\~�K#X h KMSOXf{#SOX
XYV[{#U[WJu`P�kfk#{#T0KMj#P�e#U�)�*`'�45&(6�e#i\XYi%NYKMT

locations
P�L�V[KMS#TpW�U[k�U\g\XYU\e�i\T0U\iM" 8.h U�&(TQKMNQP�k�U�KMS#XY{#SOX

option produces
e#itXYi�NYKMTpi%3#s#�O3#s�R#T0P e�g\KMLOXYi[P�L#P�L#R�v#s#s�U\jOU[L#kfV`W�{#i\g\U�{#K_P�LOXYW �0�t'�kfk����pKMTpe#itXYi

i\X(W�U\k U\g\X
locations (“Scattered”). 8.h U�45,.9�*�)���T0P�e`KM{OXYP KML#WJ{#T0KMe#S#g\U\WJe#itXYi�NYKMTpi%R#T0P e�KMN

U\jOU[L#kfV`W�{#i[g\U\e�{#KMP�LOXYWJi\X(i%T0U\W�KMk S#XYP KML`W�U[k�U[g\XYU\e�l#V�X h U�S#W�U\T
.

8.h U��\-�U\W�K_k S#XQP KML����MZ��0��lOKM��P�WJR#T0i[VOU\e�KMSOX(u h U\L`S#W^PfLOR�X h U�&(T0KMNQP�k�U�KM{#XYP KML��0<(P R#S#T0U�z��t"
I�LOe#U\Tp&(T0KMNQP�k�U��_V[KMS�g\i\L`W�U[k�U[g\X_XYu�K�KM{OXYP KMLOW��M'�kfk#KMTp6_g\i\XfXYU\T0U\eD"t�t'�kfk��

produces
i�NQPfk�U�u`P X he#i\XYi�P�LOXYU\T0{OKMk i\XYU\e�XfK�i�3#s#�O3#s�R#T0P e �0v#s#s�{#KMP�LOXYW��t"
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'�LOKMX h U\TDKMSOXY{#SOX_KM{OXYP KML`NYKMTpX h U�&(TQKMNQP�k�U�e#i\XYi�P�WJg\i[kfk�U\e��t6(g\i\XYXYU\T0U\e#�M" 8 K�g\T0U\itXYU�i

W�g\i\XYXYUtT0U\e�e#itXYi�NQP�k�U��MW�U[k�U\g\X(i\L`i\T0U\i�KML`X h U�Z`i\{�S#W^P�L#R�X h U�Z`KMS#W�UM" 8.h U��t6(XYi\XYP KML`9�i\XYi\��lOS#XfXfKML
u`P�kfkMlOU�U[LOi[l#k�U\e�i[NYXYU\TpW�U[k�U\g\XQP�LOR�X h U�i\T0U\i��0<(P R#S#T0U�|��t"�6(U[k U\g\XQP�LOR�X h U�6(XYitXYP KML`9�i\XYi�lOS#XfXfKML
allows

V[KMS`XfK�W�U\k�U\g\X(i\LOe��fKMTDe#U\NQP�L#U�W�{#U[g[P�N0P�g�R#U\KMR#T0i\{ h P�g�k KMg\i\XQP KMLOW�NYKMTpV[KMS#TpW�U\RMZ`U[LOX(KMN
)�*`'�45&(6�e#i\XYiM"%9�UtXYi\P�kMKML`W�U[k�U\g\XQP�LOR�W�XYi\XYP KMLOW�P�WJg\KMjOU\T0U\e�P�L`6(U\g\XQP KML`7D"�!#" |D"
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8.h U�45,.9�*�)���T]P e�KM{OXYP KML`i[kfk KMu�WJX h U�S#W�U\TpXfK�W�U[k U\g\X(i�e#U\W^P T0U\e�T0U\W�K_k S#XYP KML�P�L
�MP�k K_Z�U\XYU\T0WJlOi\W�U\e�KML`X h U�T0U\W�KMk S#XQP KML`KMN(X h U�)�*`'�45&D6�e#itXYi��0<_P R#S#T0U�}��t" 8 K�W�U\XMX h U�T0U\W�KMk S#XQP KML��
XYV[{#U�i�LOSMZ�l#U\T.P�LOXYK�X h U�T0U\W�KMk S#XYP KML�lOKM�`i\LOe�{#T0U\W^WJU\LOXYU\TDKMTDS#W�U�X h U�i\T0TQKMu�W.XfK�P�LOg\T0U[Z�U[LOX_KMT
e#U\g\T0U[Z`U[LOX(X h U�T0U\W�KMk S#XYP KML`W h KMu�L�P�L`X h U�T0U\W�K_k S#XQP KML`l#KM�(" 8.h U�jOi[k S#U[WJu`P�kfk_P�L#g\T0U\i\W�U�KMT
e#U\g\T0U\i\W�U�l#V�KMLOU��MP�k K_Z�U\XYU\TpU\i\g h XQP�Z�U�X h U�i\T0TQKMuClOS#XfXfKMLOWJi\T0U�{#T0U\W�W�U\e

.
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resolution.

8.h U�T0U\W�KMk S#XQP KML�NYKMTDX h U�45,.9�*�)���T]P e�g\i[L#LOK#X(lOU�W�U\X_W^Z�i[k�k�U\TpX h i[L`X h U�T0U\W�KMk S#XQP KML`KMN
X h U�P�L#L#U\T]Z`KMW�X()�*�'�45&(6�LOU[W�X�"

The
W�U[k U\g\XYU\e�T0U\W�KMk S#XYP K_L�Z`SMW�X(P�LOg[k�S#e#U�i\X(k U[i\W�X_XYu�K�R#T0P e

{#KMP�LOXYW�P�L`X h U�i\T0U\i%X h i\X(V[KMS h i[jOU�W�U[k�U\g\XYU\eD"�<MKMTpU\�Oi\Z�{Mk�U��_P�NDV[KMS#TpW�U[k�U\g\XYU\e�i\T0U\i�P�W
i\{#{#T0KM�#P�Z�i\XYU[k�V:!t|�bC} �MP�k K_Z�U\XYU\T0W��#X h U�T0U\W�KMk S#XYP KML`g\i[L#LOKMX_lOU�W�U\X(R#T0U\itXYU\T(X h i\L`}D" s �MP�k K_Z�U\XYU\T0W["



/0L`K#X h U\Tpu�KMT0e#W��#X h U�Z`i[�#PfZ�SMZ2T0U[W�K_k S#XYP KML`g\i[L#LOKMX(lOU%R#T0U\i\XYU\T(X h i\L`X h U�W^P
�
U�KMN(X h U�W�U[k�U\g\XYU\e

area.
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/0NDV[KMS�g h KMKMW�U%X h U�&(T0KMNQP�k�U�i[LOe�6(g\i\XfXYU\T0U\e`KM{OXYP KMLOWJi\WJX h U�)�*`'�45&(6�KMSOXY{#SOXMXYV[{#U��_V[KMS
u`P�kfk h i[j#U�X h U�KM{OXYP KML`XfK�W�U[k U\g\X(i\LOe��fKMTpe#U\NQP�L#U�W�XYi\XYP KMLOWO"\6_XYitXYP KMLOWJi\T0U�e#U[NQP�L#U\e�l#V�i�W�U\X(KMN
k�i\XQP XYS#e#U�i\LOe�k KMLORMP XYS#e#U�{#KMP�LOXYW��Mi\L`U[k�U[jOi\XQP KML��Mi\LOe�X h T0U\U�W h KMT0XMXYU\�OX(e#U\W�g\T0P {#XQP KMLOW[" 8.h U�W�XYi\XYP KML
k KMg\i\XQP KMLOWJi\T0U�U[�OXYT0i\g\XYU\e`NYT0KMZ 8 ,.9�6J"%E�KMS�Z`S#W�X(W�U[k U[g\X(i\L`i\T0U\i%KML�X h U�Z`i\{�P�L`KMT0e#U\TpNYKMTDX h U
�t6(XYi\XYP KMLOW���lOS#XYXfKML�XfK�lOU�U\LOi[l#k�U\eD"\1 h U[L�V[KMS�g[k�P�g���KML`X h U�6(XYitXYP KMLOW�lOS#XfXfKML��Mi��t6(U[k U[g\X
6(XYitXYP KMLOW���eMP�i[k KMR�u`P�kfkMi\{#{#U\i\T
�0<(P�R#S#T0U�!ts��t"

A
k�P�W�X_KMN(i[k�kMi[jOi[Pfk�i[l#k�U�W�XYi\XYP KMLOWJu`P X h P�L`X h U�i\T0U\i

V[KMS h i[jOU�W�U[k�U\g\XYU\e�P WJW h KMu�L�P�L`X h U�k�U[NYX({#i\LOU[kMKMN(<(P�RMS#T0U�!ts
.
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8.h U�i\j#i[P�k�i[l#k�U�W�XYi\XYP KMLOWJu`P�kfk_lOU�k�P�W�XYU\e�P�L`X h U�k U[NYX({#i\L#U[k
,

i[LOe�i[L#V`W�XYi\XYP KMLOWJX h i\X(V[KMS
W�U[k�U\g\X(u�P�kfk_lOU�Z`KMjOU\e�XYK`X h U�T0P R h X({#i\LOU[kQ"['�NYXYU\TpW�U[k�U\g\XYP�L#R�i\X(k U\i[W�X_KMLOU�W�XYitXYP KML��MX h U�XfK#{`XYu�K
lOS#XYXfKMLOW�P�L`X h U�g\U\LOXYU\Tpu�P�kfk_lOU�U\L#i[l#k�U\e �0<(P�R#S#T0U�!#!��t" 8ph U�NYKMS#Tpi\T0TQKMuClOSOXfXfKMLOWJi[k�k KMu2V[KMS�W�U[k�U\g\X
KMTDe#U\W�U[k U\g\X(KMLOU%KMTDi[k�k#W�XYi\XYP KML#W["
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/0NDV[KMS�u`P�W h XfK�jOP�U\uCe#U\XYi\P�k�U[e�P�L#NYKMT]Z`i\XQP KML�NYKMTpi\L#V�K_N(X h U�{#T0U\e#U[NQP�L#U\e�KMTDg\S#W�XfKMZ

W�XYitXYP KML#W��Me#KMS#l#k U�g[k�P�g���KML`X h U�LOi[Z�U�KMN(X h U�W�XYi\XYP KML�P�L�X h U�6(U\k�U\g\X(6_XYitXYP KMLOWJeMP�i[k KMR �0<(P�R#S#T0U�!t3��t"
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1 h U[L`W^U[k�U\g\XQP�LOR�W�XYitXYP KML#W��MlOU�i\u�i\T0U�X h i\X(V[KMS�i\T0U�k�P�Z�PfXYU\e`XfK�W�S#l#Z�P X(i�Z`i[�#PfZ�SMZ2K_N(x#s

W�XYitXYP KML#W["\/0N(X h U�k�PfZ�P X h i[WJlOU[U[L`T0U\i\g h U\e��MX h U�T]P R h X(e#P T0U\g\XYP KMLOi[kMW�U[k�U[g\XYP KML�lOS#XYXfKMLOWJu`P�k�k_lOU
eMP W^i[l#k�U\eD"\'�X_X h P WJ{#K_P�LOX �MV[KMS h i\jOU�X h U�KM{OXYP KML`XYK�W�U[k U[g\X(�t* � ��i[LOe�W�SMl#Z�P XDV[KMS#TpW]XYi\XYP KML
W�U[k�U\g\XQP KMLOWJKMTDT0U\Z`KMj#U�KMLOU�KMTDZ`KMT0U�W�XYitXYP KMLOW�P�L`KMT0e#U\TDXfK�W�U[k U\g\X(K#X h U\T0W["



/0NDV[KMS�u`P�W h XfK�e#U\NQP�L#U�i�LOU\uCW�XYi\XYP KML��Mg[k�P�g���X h U��t;�U[u`��lOS#XfXfKML�P�L`X h U�6(U[k U\g\X(6_XYitXYP KML#W
dialog

XfK�lOT0P�LOR�S#{�i�LOU\uCu`P�L#e#KMu:" 8.h U�LOU\uCu`P�LOe#KMuCu`P�k�kM{#T0KMZ`{#XDV[KMS�NYKMTpe#UtXYi\P�k�U\e�W�XYi\XYP KML
informatio

L��0<(P�R#S#T0U�!t7��t"\E�KMS`u�P�kfk_lOU�T0U\a#SMP T0U\e�XfK�UtLOXYU\Tpi	�

o
6(XYitXYP KML`/09

o
6(XYitXYP KML`;�i[Z�U

o Latitude
o

cpKMLORMP XYS#e#U

8.h U�)�i[kfk#6DP�RML`i\LOe�,Jk�U[jOi\XYP KML`i\T0U�KM{OXYP KMLOi[k_NQP�U[k�eMW[" 8.h U�6_XYitXYP KML`/092P WJXQV[{MP�g\i[kfkfV�X h U�1�KMT]k e
45U\XYU\K#TQKMk KMRMP g[i[k#*�T0R#i[L#P

�
i\XQP KML��01G45*��pW�XYitXYP KML�P�e#U[LOXYPfNQP�g[i\XQP KML`LOSMZ�l#U\Tt" 8.h U�)�i[k�k#6DP�RML�Z�i[V

lOU�e#U[NQP�L#U[e�i\WJX h U�1�4 *Cg\i[k�kMW^P�RML��MS#W�S#i[k�kfV`g\KML#W^P�W�XQP�L#R`KMNDNYKMS#Tpg\i\{MP XYi[kMk U\XYXYU\T0W[" 8.h U�6_XYitXYP KML
;�i[Z`U�W h KMSMk e�lOU�X h U�NYSMk�kMW�XYi\XYP KML�LOi[Z�U�X h i\X(lOU\W�X(e#U\W�g\T]P�lOU\WJX h U�k KMg\i\XYP KML("
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box.

'�NYXYU\TpU\LOXYU\T]P�LOR�X h U�T0U\a#SMP T0U\e�W�XYitXYP KML�P�L#NYKMT]Z�i\XQP KML��_V[KMS h i[jOU�X h U�KM{OXYP KMLOWJXYK��t'�e#eM���
�\'�e#e�XYK 8 ,.9�6(���OKMTD�t)�i[LOg[U[k��M"\)%k�P�g��MP�L#R�X h U�'�e#e�lOSMXfXfKML`u�P�kfkMW^PfZ�{MkfV�i\e#e�V[KMS#Tpg\S#W�XfKMZ
W�XYitXYP KML`XYK`X h U�W�U[k U[g\XYP KML�kfP�W�X(KML�X h U�T0P R h X(W^P e#U�KMN(X h U��\6(U[k U\g\X(6_XYitXYP KML#WJeMP i[k KMR#�M" 8.h U��\'�e#e�XfK
8 ,.9�6(��lOS#XfXfKML`u�P�kfk#i\e#e�X h U�W�XYi\XYP KML`XfK 8 ,.9�6:e#itXYi\lOi[W�U�NYKMTpNYS#XYS#T0U�S#W�U�l#V`V[KMS�KMTDi\L#V�S#W�U\T
u h K�i\g\g\U\W�W�U[WJX h U�W�i[Z�U 8 ,.9�6J"t<(P�LOi[kfkfV �_�t)%i[LOg\U[k���u`Pfkfk#g[k�U[i\T.V[KMS#TpU\LOXYT0P U\WJi[LOe�g[k KMW�U�X h U
�\'�e#e�;�U\uC6(XYitXYP KML#��eMP i[k KMRD"

��������� ��� !$#���) ) �  %�� ����!�&



8.h U�NQP T]W�X(W�SMZ�Z�i\T]V`lOKM�`g\KMLOXYi\P�L#WJX h U�)�*`'�45&(6 h KMT]P
�
KMLOXYi\k#T0U\W�K_k S#XQP KMLOWJKMN(U\i\g h LOU\W�X

�0<(P R#S#T0U�!tv��t"\I�W�U%X h U�LOSMZ�l#U\T0WJi\WJi�R#SMP eMU�XfK�e#UtXYUtT0Z�PfLOU�X h U�Z`i[�#PfZ�SMZ2{#KMW�W^P�lMk�U�T0U\W�K_k S#XQP KML
NYKMTp45,.9�*�)���T0P e�KMS#XY{#SOXMXYV[{#U�u`P X h T0U\W�{#U\g\X_XfK�X h U�itT0U\i%X h i\X(V[KMS�u�P�W h XfK�W�U\k�U\g\X�"
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8.h U�W�U\g\KMLOe�W�SMZ�Z�i\T]V`lOKM�`g\KMLOXYi[P�LOW�V[KMS#TpW�XYi\TQXYP�LOR�XYP�Z�U��MU\LOeMP�L#R�XYP�Z�U��MX h U�LOKMT0X h U\i\W�X
g\KMT0LOU\TDKMN(X h U�i\T0U\i�V[KMS�W�U[k U\g\XYU\e��#X h U�W�KMSOX h u�U\W�X(gtKMT0LOU\TDKMN(X h U�i\T0U\i�V[KMS�W�U[k U\g\XYU\e��Mi\LOe�X h U
g\S#T0T0U\LOX({OKMW�P XQP KML`KMN(X h U�Z`KMS#W�U��]P�L�k�i\XYP XYS#e#U�i\LOe�k KMLORMPfXYS#e#U��Du h U[L`X h U�Z`KMS#W�U�{#KMP�LOXYU\T.P WJu`P X h P�L
X h U�Z�i\{�P�Z�i\R#U��0<(P�R#S#T0U�!tx��t"\1 h U[L`X h U�Z`KMS#W�U�{#KMP�LOXYU\TpP�WJLOKMX(u�P X h P�L`X h U�Z`i\{�PfZ�i\R#U��MX h U
g\S#T0T0U\LOX(jOi[k S#U[WJi\T0U�l#k�i[L��#U\e�KMSOX�" 8.h U�k i\W�X({#P�U\g\U�KMNDP�LMNYKMT]Z`i\XQP KML�P�WJX h U�U\W�XYP�Z�i\XYU\e�W^P

�
U�KMN(X h U

e#i\XYi�NQP�k�U�XYK�lOU�T0U\XfT0P U[j#U\e��MlOi\W�U\e�S#{#KML`X h U�{#i\T0i[Z`U\XYU\T0WJV[KMS h i[jOU�W�U[k�U[g\XYU\eD"
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'�NYXYU\T.V[KMS h i[jOU�NYSMkfNQPfkfk�U\e�X h U�T0U\a#SMP T0U[Z�U[LOXYW�NYKMTpW�U\k U[g\XfP�L#R�i[L`i\T0U\i��#XYP�Z�U�T0i\LORMU��Mi\LOe
KMSOXY{#SOXMXYV[{#U��MX h U�6(S#l#Z�P XDlOS#XYXfKML`u�P�kfkMl#U\g\K_Z`U�i\g\XYP�j#UM"�6(P�Z�{Mk�V`g[kfP�g���X h U�6(S#l#Z�P X(lOS#XYXfKML�XfK
lOU\RMP�L�X h U�{#T0KMg\U\W�WJKMN(e#i\XYi%T0UtXYT0P U[jOi[kQ"['�6(S#l#Z�P X(9�i\XYi%eMP i[k KMR�lOKM�`u`Pfkfk#i\{#{MU\i\T
�0<(P R#S#T0U�!ty��t"
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8.h U�6(S#l#Z�P X(9�i\XYi�lOKM�`u`P�k�kMg\KMLOXYi[P�L`i�W�SMZ�Z�i\T]V`KMNDV#KMS#TDT0U\a#S#U\W�X �#U\W�XYP�Z�i\XYU\e`XYP�Z�U�K_N
retrieval,

U\W�XQP�Z�i\XYU\e�NQPfk�U�W^P
�
U��Mi[LOe�* � i[LOe�)�i[LOg\U[k_l#S#XfXfKMLOW[" 8.h U�T0U\a#S#U\W�X_W�SMZ�Z�i\T]V`P�L#g[k�S#e#U\W

�0l#V�KMT0e#U\TDKMN(i\{#{#U\i\T0i[LOg\U����[W�XYi\TQXYP�LOR�XYP�Z�U��MU[LOeMP�LOR�XQP�Z�U��#KMSOXY{#SOXMXYV[{MU��MLOKMTQX h U\i\W�X(k i\XQP XYS#e#U
/k K_LORMP XYS#e#U�g\KMK#T0e#P�LOi\XYU\W��Mi\LOe�W�KMS#X h u�U\W�X(k i\XQP XYS#e#U

/ lon
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